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Energy transitions 

Source: Fouquet, R., 2009. A brief history 
of energy. In: Evans, J., Hunt, L.C.  
 



The future energy transition 
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The future energy transition 

Infrastructure Energy conversion 

Former energy 
transitions 

New 
infrastructure 
(pipelines, tankers, 
power grid) 

Partly new energy 
conversion 
technologies (steam 

engine, turbines, internal 
combustion engine)  

Post fossil 
energy 
transition  

Keeping and 
extending old 
infrastructure 
(power grid, gas 
pipelines, transport 

of biomass, etc.) 

Partly new energy 
conversion 
technologies (solar 

cells, heat pumps) 



The future energy transition 
Energy system End-use appliances Energy services 

Former energy 
transitions 

Centralization New end-use 
appliances 

Cheaper energy 
and/or better 
performance 

Post fossil energy 
transition  

Centralization or 
decentralization,  
and/or distribution 
as option  

Keeping old end-
use appliances 
(electrification) ??? 



The indications of the post fossil 
transition (PES) 

EU renewables: all non-fossil and non-nuclear 
primary energy sources, that can produce 
energy  

IEA renewables: derived from natural processes 
... that are replenished at a faster rate than 
they are consumed’  



Indicator renewables 

Solar 

Wind 

Geothermal 

Some forms of hydro 

Some forms of biomass  



Countries at the Danube 



 



Gross Inland Energy Consumption by 
Fuel Type per capita 2013 (toe) 

 



Gross Inland Electricity  Generation and Consumption  
 by Fuel Type per capita 2012  (MWh/y) 

 



Gross Inland Energy Consumption by 
Fuel Type per capita 2013 (toe) 

 



Gross RE Electricity Generation (without  Large Scale 
Hydro and Biomass) per  capita 2013 (MWh/y) 

 



The future energy transition 

Electricity consumption per capita (MWh/y) 

Total  
Transition indicator 

renewables  
Share transition  

indicators 

 Germany  7.52 1.39 18% 

 Austria  8.87 0.90 10% 

 Slovakia  5.37 0.16 3% 

 Hungary  4.31 0.10 2% 

 Croatia  4.28 0.22 5% 

 Serbia  5.20 0.00 0% 

 Bulgaria  5.38 0.37 7% 

 Romania  2.97 0.16 6% 



The electricity mix and the transition 

? ? 



Transport, heating, cooling 



Financing the transition 

 





 



 



 



2013 Bulgarian protests against the first 
Borisov cabinet 

 

The renewable energy boom, incentives for co-generating power 

plants and high costs under long-term power 

purchase agreements, have soared NEK's deficit to 

3.3 billion levs (€1.65 billion), the energy ministry has said. 

http://www.euractiv.com/sections/energy/bulgaria-scraps-incentives-new-renewable-
energy-installations-312497 



Summary 
1. The post fossil energy transition is concentrated on the 

electricity sector, in the transport and heating sector it is 
practically non-existent  

2. The  place where we can detect definitive signs of the 
post-fossil transition is Germany among the river 
countries 

3. The post fossil energy transition has not yet started in the 
periphery 

4. Considerable share of nuclear energy in the electricity 
mix seems to be a barrier to the transition 

5. The experiences of the centre can not be directly 
transferred to the periphery 


